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(54) MAGNETIC DISK DEVICE 

(57)Abstract: 

PURPOSE: To reduce the read error ratio by using the 
read Solomon code as information for detection and 
correction of data read error multiplexing a correction 
code and providing a majority circuit of read error 
correction code information. 

CONSTITUTION: A central processing means 7 sets the 
number of read sectors and a pointer indicating the 
buffer storage position of read data and sets a retry 
count to a retry counter. The cylinder number, the head 
number, the sector number, and flag information of the 
ID part are set to an HDC 6 to start the read operation. 
The HDC 6 reads in the recorded signal of a recording 
medium 2 through a discriminator 5 to perform ID 
comparison. When ID error is detected, retry is started; 
and if ID information is not found or error is not 
recovered before the retry counter reaches 0. the 
processing is terminated with error. The means 7 checks 
the ECC status of an ECC circuit 9 due to the read 
Solomon code after the end of read and uses a majority 
circuit 10 for sector data in a buffer 8 to perform the error processing. 
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( 2 ) 

1 

^izm< l^-®X^-iTiE1f«€rffiic^lj-fcX5-fTiE 

So 

7-fTIE^^^g|5*^tls:eJ(l^jiDigb$#a^:l^:5^-^' 

Bo 

cw*]g4] x5-friE^^^^:LT«J-Kyp^:>^^ 20 

H0^1r> PADgg, PLOgC. SYNCfflS, X^-fT 

SPL I CEai5S:Stt;fc^^^lSa«©a^7^^Xi7S 
B. 

[0 0 0 1] 

iggBbTfi6^$nsa^7^-f;^i7^fi. i^c/hSiS^ 30 

[0 0 0 2] 

[tie*® SIS] i5¥» ai^T^-fx^SB^/hsx^-r^^ 
soii<t?s:fos*s^«f*<ffij*c^, ^ott^g. mesa 

[0 0 0 3] ^ne.Og^llf^S«f*«StCb/t/hS 

&mmmrzKKDmmmmit)mmz^<ts.^(D-c, n^m 

[0 0 0 4] ^(^fttf>, mmimim±<Dxmi}mtE\^ 

x'hm^m^i^n^y'-i^(Dmmit^mi^^rzii>\z. x 

[0 0 0 5] ^TiZ. ^<Dm^y'^Xi^^m(Dy'-^ 

y^—^y h*iJ:iitx7-fnE5aa*-t-je>fci!if^»covi so 



0 4 0 3 

2 

[0 0 0 6] 0 5«. tiejfeCJBSflx-fX^SBCDffl^^!! 

■T^-f Xi7SB^#:T?*0. 2«5^-^*^fB1tSnTViS 
3 «a^ffiffiJSE^2 {ZMhXy'-^om 

^_>jr/\.y 3 (om^t:mmT^mmm. 5 ttitiiigg4 

D c 6 ^mmr^ 'p^mm^m. s \tmm.mmmf^ 2 
e. ®^i&-ai bB#ic«HD c 6 ten 0 a* nfcx— 5^ 
iWb, mMMmmi^2^(Dm^&^iz\iHD c e 

bT«lratrx-^'?£|&a^bTViSA-;;7r. 13«, 
OffTiE^ff PfcJiCDECClHl^T, a#3 2t*-;/h^S 
t*«#Vi. 1 1 {SO^'^x— XT, /'^yyrS'&H-V 

xm^m^T^y'-i'^m^T^, 1 2 tt^i^gujjNX 

BT?, J:oaiJx>fXi'Se*ni8IEtegfii:bTftf^ 
■rsif ^5!lSgB**|s:T?* t) , JLCDSSE^T^-fXi^llfiO 

[0 0 0 7] 7*-v>>» hic:'^ViTiJi?i-r-&. m^y^^ 
X^Sfifc;feViT«, T^-rJ'^n— H?&2 5 6A-f h, 
5 12/Wh. 1 0 2 4A-f hi:— ^©/hyny^j^fi: 

om'bPi±\z^^wim-^tirz v=yv^ \zWiW(mmm 0 

mx^, aa, ■ti'^^\tl:^<Dhyyi^±\zm.+mSim: 

[0 0 0 81 06jctie*o:7:i--v^; h©— ^^^-r. 

0 6IC43ViT, 14. 1 5«^gS^ISfi^^«#:2±^r(g'iL^R 
±izm^^rirzhyy^T^J:Z^T+ IX&O. Z.Z.X 

tth7 5/i'T±©n#e©-fe^:$'2 2 JCC)ViTiKIIUT 
V^S. •fe^^'2 2«I DSCl 6, -T^-^^ffll 7, 

x^-rriE^f^gBi 8tc4)-tte.ns. ioi«plo 

(Phase Locked Osillator) X9A^ 1 0 2fSSY 
NC (SynchronizationByte) Tfl/Wh, 1 0 3 I 
Dt*— 3^ (Identity Data Field) -eeA-fh, 104 
HCRC (Cyclic Redundancy Code) ■t?2/'^'f h, 1 0 
5f4PAD-e2/'?'f h, 1 0 6«SPL I CE-C2A-1' 
h, 1 0 7ttPLOT97W 10 8«SYNCT1 
/Wh. 1 0 QttT^-^^^^-^l/Hr. 2 5 6*fctt5 

1 2 ^fc« 1 0 2 4;W 1 1 SttECC (Error Co 
rrection Code) X 4 t.ft\t 7 h . 1 1 3«PAD 
T2/Wh, 1 1 4«SPL I CE-C2y'?-f htr^S. 
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h5lltrHlf^®S#raF*gTVCO (Voltage Control Osci 
Hater) Sjgt»e$-ar;^ltn«;^e;^V^. C10:/tJ6JC^tt 
i->fXlt<Oifi. PLO 1 0 l:feJ;lXl 0 7T. 7*— V»/ 10 

P L O 1 0 1 45 it/ 1 0 7 CDBtr^F^-r^S'J^CDS^fc*-^ 
h?'J»Ciitilt$H--5J;pJCbTVi«. SYNC10 2:feJ; 
i;i0 8«, PLOl 0 i:feJ;c^i 0 7i:-?-®^»riBl!< 

I D'^m^^TSYiATAmmiKDm.^Mr^-t^tz^Oh 
<^)Ta&S. I Dx-^' 1 0 3«, iB^^feiO^SiiLi^ 

tc^ o-tr 5^ oMtt «r55-r 56 ©If $s $iHS-r § «^ 

*»P#-g>. CRC10 4«. SYNC 1 0 2 <h I Dx- 20 
1 0 3d^S,^^Lfc:^i5>.HiU^l9©>^ttHf^*#ftlL 

^^ia-rs;tje)®%)®T$>'5><> pad i o Bi&^tj-i i 3 

«> x-^'CDfE^:*^ibT««lx.«, (2. 7) 

t)^ra**S<d^*^-3 SPL I CE 1 0 e^J;?/ 30 
1 1 4*t75:ltn«, JJcJCiBbTVi^PLO 10 1 
1 0 7©ia5^J-*-Cia®bTb*V\ PLO10lSfc« 
1 0 7©!9!B-C*-5^SiJ^©S±f-> h5>J»CVCO*+ 

i6JCSPL I CE 1 0 6 45.*; IX 1 1 4*<iHeSnTVi 
5. ECC115«. SYNC 1 0 8^J;rX7^— 3^7 ^• 

-jw H 1 0 9 ois^^m t) ©i|jiffifrjEit«*5i:«fc*5' 

h^:bT#in]bTViT> ^^tBL-^JilECCIlIgSl 3-e 

^fiEsnfcEcc5^-^a:f2gt«E<t:d^e.Mi^m$nfcE 40 

CC 1 1 5i*lt«L, T^-rS'^^mUKOCD^m/ST 

to 0 0 9] ^;rc, ±tEx-^:7:t-v>;; Y\zW-oX. 
7tc.J:-pT:/ni7'9AS tilt^mz^-oX. 

HDC 6*i$!lffl|-r^. 

CO 0 1 0] JiJAT, fie^roa^T^-fXtJ/^aw^^-iS^S 

^9!iM^^TS^(0Ji'7-^mWimZ'0\^X. f—^W.^ 
ffl bB#*«aHcS 7 07 p-^-v- h *#Mb7i*< 

-rs. '*'*ffls^g7««j«iia::^tLT, m^mi^±Cf 50 



#M¥6 -2 0 4 0 3 
4 

-tr-v (2 0 1) . HDC6JC^*aiL-fei7^CD'\ 

>;'^^'lf^t;&^ I Dg|5©->U >^^#^, 'N.;, HS^, -tr 

ifif^*M/t&$-e-s (2 0 2) . HDC6itm^mmj^<D 
mmzMvxm^tiiv=t-\'^m^h. mMMmim2 

J;Z/AJl';^#SiJSg5«:aLTBl»3iitJ. ^l^LT, HD 
C 6 h ^ i7 Ox— ^^^^Hlb*PflJ& 

I Dif $gOit«^SrMit&-r-5. M^B^o;^;:! D 

lHigbTbit3fcc:t*«:^ai$n:fet) (2 0 3) . x9 
-^m©fc*(rl9:ttfeCRCJcJ;-pT I D«®©x^- 
*i^ai3n:fc«-& (2 0 5) «?i)ici9:^bfcu 

'f;«7'e7>^'*^e. 151^ (2 0 6) , Uh7<SMJ&r-5 
(2 0 7) . -bb, U h5'f;«;'J'>^'**0K;ioTt), 

c R c J: o T^ai S nfex 5 lHl« S ti-^i)^ t>:t « 

X7-i^7-rs (2 0 8) . 
[0 0 11] BWO-fei'^'O I D«ffiA<%a$nfc«-S- 
(2 0 4) i^<5^-5':7W'-;PH 1 0 9©(t^& 

T^-^'TS-St^lJ^fLT. nw7 9,n\zit^^ytf^-i 

■rs. ^*.mbtti-fet?3'05^-^»^^t-^-nirM<E 

CCA-f hg:0-&fhL;tA*-f h&»COViTfTfcn-5 (2 

0 9) . ^:^LTl-fei^^^)-CD-fei^5'5^-^'*V\*-;;:7r 

8cs^e.n, i-k^^'^i-oMi5»-Bioj&«*i7-r-5. 

[0 0 12] \'^^9^<D^z.i^9'r-^<r)mA- 
5tt)*«^7bfc^(C4'^fflig^©7«ECC|pI^l 3 CO 
ECC;^5^-^'X4:5^X';'^b, ^^^ofc-fe^^r^'T^- 
^'4'»cx5-*«^^LTVi;iiVid^i*-5d^^£^i^-r-5 (2 
10) . t>b, X^-dt^^bfcJS^JC^+^ffia*© 
7«ECC@^1 3«rfflViT, ^febfcX5-©fiiai 
x^-fy hSSr^ttJ-r-S (2 11) . X7-b*-;hfi 

*«»-5:^s£trtTanax7-frjEpitgT*s>6>e.. 

*^aSi#S 7 tt/'? y 7 r 8 4> oir i; ^ ^f— ir 3* UTx 
5— ITIEJaSSff 5 (2 12) feL. X5— h'-yhSdt 
S<X7-ffriEdi7FoIfig-C*St*ij8ffSnfc«^. 4>* 
9m^Wt. 7 \t^<D-ti7i^ ©gl^ffi b *X 7 -«IT S 
(2 0 8) . 

[0 0 13] j:^>lt, i-lri7 5'CD0^^ffib*«slT-rs 
^HD c 6 «as)ici9:^sn^^*.m u-tr^^iSc&T'it' 

^^'oic^aisitrjisojib. m^mvmm'&^T-r^ (2 

1 3) . 

[0 0 14] >f*jias^S7«i^^fc-i'>^' 
7x-;^ 1 1 iii-vx. nfflsJ^:^ hse 1 2 o«|g*i£ 
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[0 0 15] 

CtcJ;§X7-fTiE*«^Bit|(c;^^X7-A*-7. hScD 
ftV^-r-3'SB©X7-d«^^-r-5MS«#a»cH£t>i:^ 
^T^thSnxvife. Sfc, x5-*t|^^bTt), U h 10 
5 C J; o T«l 0 M b^^S^iS-r ^ t (C =t o T^^i-M JST 

-ITjEC. tJe*CD3>t!i-^'5fefief?^J;D^)^;^;;^x 

/N o<£T»c 1 1> 5 ^^^K D *«%*r « d i *S9tllC 

[0 0 16] b*^L, X5— friE^^^^©%>®JCgi^»-5f 20 
t)X7-d«^^-r-5<i:, X7-fTiE^^^{r^-SX7-fi: 

<:/i-5. ^©/tJe>, M^^l^^^-rS'tC^^bfcX^-fT 
jE^fTofc«^tr. x^-pOtriESffoTb^Vi^^^ 
S( 0 x-^ «:«lfe«bT b S 5 . 
[0 0 17] S9iebfcJ:3fc. X7-friE*tS:t;Jc-r-5 

fcJ&ic. ffriE^^^^:bTU-^«y^^>^f^;lS^:<£fflVi 
•5**. ::tle.©x5-lTiE^^-^^a, t"— ^:7^-;>h© 

x-^'^»r*fbT5L«S$rtgJnSi3r.5ig5>S*t«&§7t* 

It, «F^S*<it«l5WS<, ^©fc*, X^-iriE^^g 30 

[0 0 18] feb, X^-|riEl^^S#O0K^)-SlOX5 

-»rJ:Dx-^'©X7-©»3friE*«^:£-rst, CO^E^ 
[0 0 19] *f6??«±ffiSISfe«?9tf ■5*)©T?, 

ffl b@i 0 *® iU-A viSE^T^.f :^ i7 ^ewjiet s B eg t-r 

[0 0 2 0] 40 

^f-5fc*IC, 5^-^'ai5®ECCx^-triE:*-^i:b 
T, U-KyP^:>f^-^€:ffiV^/S:fnE;^^^Sffib, $ 
X7-fTjE^?^&1tS:fflf2©b, ^*lJ»3«tc1t»: 

©x 9 -ffr je^j-^x— © 5 -6 ra i; 5*— ^ a 5 * 
iEbVitbTSffl-r«^is:*iHiBs*ti^fe«ifig*;s-r 

[0 0 2 1] 

mm *f6?g«±IEbfc#l^»'J:oT, Sfi;f37ix9- 

frjE::&a:Ti&su-Hyn^>?a:-^*^fflb/t©T> tr 50 
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iE^OX7-^<£Mi!>-r#, -bb, X7— triE^f-^s^ 
©— fil5fC«gEMIEgkl«#:©^Bl|, fe-5V^«S/N©<£TtC 
J:^^i^mb^0;ii^±b/5:tbTt>, ^fgcftlal^trct 

■oTct OIEbV^e. bVi:^©X5-|TjE^f ^7^-:$'$r^;H 

-rs©-e, x^-friE57.*Mi!>-r§J:5fcf^ffi-r§. 

[0 0 2 2] 

[*ifi«3j] iai«*%^o-siJfi0!l©a^x-f;^^gs 

©ff^i!!LS3S©^|£S:5^-r:/P'y^^T$.S. 1 

nTVi€.a^lS®i«#:, 3«aftHB®<«^ic2fc*#bTx 
- ^ CD« ^ ii^iS J; D^^^p-ai b Sff 5 jfe»e>©x— y 
h\ 4 {St^-^'^s";/ H 3 ©«^$iiili-rsii4@ii, 5 « 
iii|i§g4©ai;0S:2ttfb-r-5/t;WX^SiJi§, 6 «aS«-W 

b^irft4*5iOji*-, »^ii*^NffcS^ii*«^©ffl 

S!lWt"-5S:Je)©HDC, 7 «HD C 6 ?&Mffl|-r-5'f'^5a 
S^a, 8«a^^®iS^^r2>6^f,©^^>.mb^lC«HD 

c6jc3Jt)asnfe5^-^>£»iWb, aafa®ttE*jc2-^ 

©##ii^>.B#{C«HD C 6 *abT##jJ,tf-7*— 

S^bTVi^/'«.i;7rT?a5D, c:3:STtttie*«ii|i:ig— T? 

[0 0 2 3] 9 \m^M D t'-^' 0 bfc 

CltSr^mb, K0friE$fT5fcJe)©ECClHlKTf> 8 
8 Mv hcfe^Vi«-e*lfil±©h*«y h«$:t>C)U-HyD 
^:>^?^S«Vi^. 1 0«X5-fTjE??F#5^— ^'#'18:^ 
lUKT^ififS. 1 1 tt-f >:5'7x-XT?, My^rS 

sr^o-bTmse-r-s^gK^x v^m.t.WL^m^-t^'T—^ 

^MS-rs. 1 2«i1.a5*X hS®-t?> C©lK«x^'7. 

Tf*?), ii©afi7'w:^^^fi©#i^(ctt-f sn/ivi. 

[0 0 2 4] 02 (C*^^©— g|Jg«»|{r^lt-5 7;j--V 
h©— «?il«:^-r . 02tr:feViT, 14, 1 5 fJfiS^fE 

+ lTa&0, C12n7«h7yi^T±©n#B©-fei75'2 
2t'OViTI5i?gbTVi^, ■ki7^'2 2«I DSei 6, 7^ 

-^'gui 7. 43j;ixx7-friE^f^gEi stcij-ite-n. 

X7-fTiE^^#^K 1 8 ^ 1 ©x^-ITiE^^^ 

is^i9. m2©xv-f^E^gF#^f^2 0. ii3©x^ 

-friEt5F^if^2 1 

[0 0 2 5] 1 0 l«PLOT9;'?'f h, 10 2«SY 
NCTlM-fh, 1 0 3« I D5^— ^'-re/W h. 10 

4ttCRc-e2A-r 1 0 5«PADT 2n-r 1 

0 6«S PL I CEt?2A'f V^^Z.iniifi\'D%\ 6 
Sr^figbTVi-S. 
[0 0 2 6] 1 0 7«PLOT9n-r 10 8«SY 
NCTl/WH, 1 0 g^x-^'^r-f 2 5 6S 

fc«5 1 2 Sfe«l 0 2 4A*-< hT?, JinSd^x-^'SB 
«:«lfi£bTV^-5. 

[0 0 2 7] 110«, 8 8lfy hU— Hyn^>^9F^ 
*fflVifc^l©X7-friEt?F^ (ECC) Tl \n-( 
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1 1 S2©x5-fTIE^^#Tl^l;< i iaw 
1 1 2«^3 0X7-f^E^3F#TlgD< 1 w^-r 

1 1 3{iPAD-e2 h, 114«SPLICE 

z.z.-x!iimvr^^n^n(D/\^ hm^J^zfy:i■ 
-•ryh(D!lMm\t. ffijtc^x.e.n«t)©T»-5. -^-n 

[0 0 2 8] Sfc, ±ISx-:5'7;i---7'y hJCtSoT. 

*«ia#S7ICJ;oTyDi/7A$nfc*Jg»C«eoT, 10 

HDC 6*«MW-r-5. 

[0 0 2 9] laair. :^Mmm\z^\-f^x.y-iTiE^n 

0 2«^2cDX5-frIE^f■^^f^*^ltzi^$n•5^2©^ 
3 0 3 \tm3 (Dx.y-fTiEn^mmtimm^n 

^m3<DUi^7.^'-T;&r). Ztl<E>it. ECClHl^giCrt 

Tv^-5*<, lllS^ix9-friE^?^«lc■&t)•^^■Tffl,«-r 

1 0 tt#.»StlHlKT* 0 , -ecOF^gEa, 3 0 5. 3 20 
0 7, 3 0 9lC^-rAND^^*5j;lX3 0 6. 3 0 8, 
3 1 0lC3S-rOR^^T?i»^SnTV^-5. H3 

C:©X7-friE<3^^5^-;5'^^^[eI^{C-S>ViTift?|f 

[0 0 3 0] #iac*iHiK^:ti. *ifc©n-:^«>^©m^*« 

^2©i^-:?x^', ^j;r^ig3©P'-:?x5'©raffia© so 

s-k-;7x^'©aTfi[fy h*<^-n^n, o. o, 
0. 1, o;iif©ifi^^-g"a-r*n«o*Hi:*jb, i. 

^, ■r'<T-Sfrn«-abfcffi*«m:0$ns, ffi^-r 

SDv^yi^iiSS tC^f. 3 0 5, 3 0 7, 3 0 9©A 
NDlR^*J:rX. 3 0 6. 3 0 8. SlOJCa^fORjR 

gfeisiKi 0 n-5, 

[0 0 3 1] 2^IIM«^(C43(t-g>x-^'©S^iaiS 40 

^iZ^-t-OX^-S&ai&f^JC'PViT. ■x-^'SiS^^tiibW 
€:M »C t D 0 4 © 7 D - - h b d« ^ iSBj-r 

^. +*5!iii#g:7«^»i^«ibT. m^mh-t^^ 

-i^h-f^ (3 0 1) , HDC 6 {C^^ajb-fe:J'^'©'\-> 
^^1f?gi75:-5 I Da5©->U >^S^, ^>;/ HS^, -fe^ 
^'S^, ^^i^lf^BSr-fey hb, HDC6tC^^mbi!j 
f^*M^6$*-5 (3 0 2) . HDC6«m#fflS;^©lHl 
8Str^*bTS«*.ffib^:-K*Jt^b, a^t2®«E<*:2lr 50 
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t^A;Px#giJS5*abT®Djitr. z:5bT, hdc 

b. hyy^±\zm'^-r^-^^^(DiDmm^i¥&-r^ 

i^llz>i}\ I DWfg©tfc^SrMJ&-rs. ^^^gi^fcl D 

m^L-ch^-otzzLtttrnta-^nfty) 003) , x^ 

-^tti©^c!i6Jr^JtfcCRClcJ:oT I D1f^©x5- 

tmm-^nrzm^ (305) s^otc^jtb/tu 

■i:fj'y>$^i^^l3\^ (3 0 6) , Uh9'r*Miaf-5 

(3 0 7) . feb, U h9-f;*7':7>^'*iOJc;5:-pT"b, 
ggbTV^-g. I Dmmmhyy^±\zM.-::>f)^^fi^^f)\ 
C R C IC J;-DT^aiSn/tX7-*i|Hl«Sn?5:d^oJS:« 
X7— i^T-r« (3 0 8) . 

[0 0 3 2] m6^(D±^^(DiDmm*^^M.^nrzm'^ 

(3 0 4) lr«, M<5^-^'7W-;l'H 1 0 9©«-^& 

>^'U^>hb;^*te.5^oa^TVi#, ift*ffib&i8^& 

3f@©ECC;w ^^©^H-bfc/W h^JCOV^Tfrts 
(3 0 9) . I±i7i$'^0:)±.i7^fy^—^fi)i 

/U^yr8\zm^^ti. Hr^3'4J-©S!E*mt)*ii^T-r 
[0 0 3 3]$e,lc, Hr^^'^)-©-tr^^^x-^'©K^». 

5i 0 *ii^T b fe^jctf^saa^a 7 « u - k y a ^ >^gF 

is E C C nigs 9 © E C C;^T— *5=-x y i7 
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